MoounbHble aHTeHHbI KB Anana3soHa.

[1ns NoABMKHOM CBSA3M C HEOOMbLLUMMY MOBUIBHBIMK O6bekTamm (aBTOMOBUNAMUK, KaTepaMn) Ha ganbHUe
pacctosHusa (cBblile 50 kM) ucnonb3yetcs cBa3b B AnanasoHe KB (1,8 — 30 MI'y). Ecnu Ha 6a3oBon KB
paanoCcTaHLUMM MOXHO NPUMEHSATb MOSTHOPa3MepPHbIe aHTEHHbIE YCTPONCTBA, KOoTopble B Anana3oHe KB
3aHUMalOT JOCTAaTOYHO MHOMO MecTa, TO Ha MOBunNbHOM 06bekTe rabapuTbl aHTEHHbI BECbMa
orpaHuyeHbl. Moatomy Ha aBToMOGWM, KaTepa u Apyrne MoburbHble 0OBbEKTbI YCTaHaBNMBAKTCS
ykopoyeHHble KB aHTeHHbI. Kak npaBuno, Ha aBToMobune NpuMeHsaeTCsl «yKOpOYeHHas» BepTukanbHas
WTbIpeBas aHTeHHa, KoTopas obnagaeT HaMMeHbLWUMK rabapuTamm 1 BECOM. TepMUH «yKOPOYEHHas» B
OaHHOM criydae O3HayaeT, YTo ANMHA 3TOW aHTEHHbl 3HAYMTENbHO MeHbLLE YeTBepTU ANnHbl paboyen
BOMHbI paguocTtaHuun. B camom gene, npu pabodert yactote F =4, 0 My, anvHa BOMHbI cocTaBnseTt A=
75 meTpoB. [NonHopasmepHas LWTbipeBas aHTEHHa AN 3Tow YacToTbl MmeeT gnvHy h= A/4 = 18,75 m.

[MOHATHO, YTO @aHTEHHY TaKoOM ONNHbLI HAa aBTOMObBWNE pa3MecTUTb JOBOSILHO CIIOXHO. [ToaTomy B
aBTOMOBUNAX 06BIYHO MPUMEHSIOTCS LUThIPEBbLIE AHTEHHbI ANNHOW He 6onee 3,6 M 1 He MeHee 2,0 M.
Camblin pacnpOoCTpaHEeHHbI pa3mep aHTEHHbI — 2,2 - 2,4 M. OTO COOTBETCTBYET NMOJSTHOPA3MEPHOM
YeTBEepPTbBONHOBON aHTeHHe Ans vyactote 30 Ml u coctaenseT Bcero 0,05 yacTb ANWHbI
nosiHopasMepHon aHTeHHbl Ha YactoTte 1,8 MITu, koTopas coctasnseT 41 M. Kak xxe MeHsatTCcs
XapakTePUCTUKMN aHTEHHbI NPY TaKOM yKOpoveHun? PaccmoTpum npumep yKOpodeHUst aHTEHHbI ANnd
yactotbl F=4,0 MI'u. Ha aTton yacToTe aHTeHHa anuHon 2,4 m coctaBnsaeT Bcero 0,128 yacTtb o1
NonHopa3MepHON YeTBEPTLBONTHOBOW aHTEHHbI.

Puc.1 A

LUTbIpb NONTHOpasmepHom
YeTBEPTLBOSIHOBOW @HTEHHbI. [AnuHa
h=18,75 m Ha pabouelr YacTtoTe F=4,0
My,

paduk pacnpeneneHus
Toka I no anuHe aHTeHHbI

Puc.1b
YKopoyeHHas
aBTOMOOUNbHas
aHTeHHa

OnvnHa h=2,4 m, npu
paboTte Ha 4YacToTe
F=4,0 MI'u,.

lMNnowagb ToKa

e

v
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M3 pucyHka BUOHO, YTO NPU YKOPOYEHUN aHTEHHbI 3HAYMTENBHO YMEHbLLAETCS MakcUManbHbIN
TOK aHTeHHbI Iy, @ Takke nollaab Toka (3alTprxoBaHHasa 30Ha), BENMYMHaA KOTOPOW, BUAET Ha
XapaKTEePUCTUKY M3MyYEHUs aHTEHHbI, YeM NIoLlaab Toka 6orblue, Tem Bbille 3 EKTUBHOCTb aHTEHHbI.
YKOpOYEHNe aHTEeHHbI MOXXHO MPEeACTaBUTb Tak, kak GyaTo NorHopa3MepHasi aHTeHHa paboTaeT TONbKO
CBOWM KOHYMKOM, paBHbIM NO ANMHE YKOPOYEHHON aHTEHHE.

Takas ykopoYeHHasi aHTeHHa, Y)Ke He HacTpoeHa B pe30oHaHC Ha paboyeit ANNHe BOIHbI, NO3TOMY
BO3HMKaET paccornacoBaHne BbIXOAHOrO TpakTa paaMoCTaHLMK C aHTeHHon. MolHOCTb, oTaaBaemMasi



paguocTaHLumeln B aHTEHHY, NPaKkTUYEeCKN He N3ny4YaeTcs B NPOCTPAHCTBO, a BO3BpaLlaeTcs (oTpaxaeTtcd
OT aHTEHHbI) 00pPaTHO B pagVOCTaHLNIO, YTO NPMBOANT HE TOSbKO K OTCYTCTBUIO PaanoCBs3un, HO U K
BbIXOAY U3 CTPOS BbIXOAHOIO Kackaja nepefarynka pagnocTaHuum.

[Ins Toro 4ToObI YCTPaAHNTL 3TO paccoriacoBaHne, B NPodecCcnoHarbHbIX CUCTEMAaX CBA3N
NPUMEHSIETCS aHTEHHOE cornacyloLlee YCTPOUCTBO — BbIHOCHOW aHTEHHbIV THOHEP. AHTEHHbIN TIOHEP
npegHasHaveH Ansi CornacoBaHns BbIXOQHOMO TpakTa nepegarynka paguocTaHLUmM C aHTEHHON Ha BCEX
pabounx yactotax. Kak npaBuno, npodeccmnoHanbHas KB pagnoctaHums MeeT WTaTHbIA BbIHOCHOM
aBTOMAaTMYECKUA aHTEHHbIN TIOHep. Tak, ans paguoctaHuun SYSTEM-600 dupmbl Vertex Standard
npumeHsieTcsa TioHep FC-800.

YKopoquHaﬂ aAHTeHHa.

KB paguocTtaHuusa X
Henb3s
NMPUMEeHATb

YKopoueHHasi aHTeHHa.

KB paguocTtaHuusa TioHep
FT-600 FC-800

MoxHo
NPUMeHATb

Ecnu ykopoYeHHyt0 aHTeHHY NOAKMIOYNTb K
paanoCcTaHLMK Yepes3 aHTEHHBIN TIOHep, TO
yCrnoBUe COrfacoBaHusi aHTEHHbI C
paguocTaHumen byaet cobnogeHo. PagmoctaHuus
yXe He OydeT BbIXoOAWUTb U3 CTPOS 13-3a
HEeHaCTPOEHHOWN aHTEHHbI, HO 3(PEKTUBHOCTD
paboTbl aHTEHHbI OygeT Marna, NoTOMy YTO TOKU B
aHTeHHe (I1) ocTaHyTCS OrpaHNUYEeHHbIMMI, (CM.
puc.2A). MoLwHOCTb, NOABOAMMASs K aHTEHHE,
OygeT cocTaBnATb Manylo 4acTb OT MOLLHOCTMH,
BblaensieMon paguoctaHumnen. OCHOBHas YacTb
MOLLIHOCTU ByaeT racuTbCHa B aHTEHHOM TIOHEpE,
Kak nnarta 3a corrnacoBaHue.

CaMmblil AercTBEHHBIN cnocob NoBbICUTb
3 EKTUBHOCTb aHTEHHbI, 3TO HACTPOUTL C
MOMOLLbIO JOMOSTHUTESNbHBIX CPEACTB CaM LUTbIPb
aHTeHHbl Ha pabouyto YactoTy. OaHako, Hago

MOMHMWTb, YTO C MOMOLLbIO 3TUX CPEACTB HEb3s < >
NOBbICUTb 3(PEKTUBHOCTL @aHTEHHbI A0 Iy
3 PEKTUBHOCTN NOSTHOPA3MEPHON
4YeTBEPTLBOSIHOBOM aHTEHHbLI. MOXHO N1Lb B — L .
HeKoTopbIX npegenax ynydwnte Kra
YKOPOYEHHOWM aHTEHHBI. Puc.2A.
Cnocob0oB HacTpOWKM HECKONbKO. BOT OHM. Fpaduk pacnpeneneHnsa Toka BAOSb aHTEHHbI.
1. Katywka nHOyKTMBHOCTM B OCHOBaHUM HeHacTpoeHHbIN YKOPOUYEHHbIN WTbIPb. [InvHa
LWITHIPS. wTblpa h=2,4 M., yactota F=4,0 MIL.
2. KaTywka UHOYKTUBHOCTMK B cepeanHe AHTEHHa He HacTpoeHa B pe3oHaHc. CornacoBaHune
WITbIPS. NpoM3BOANTCH C NMOMOLLLbIO @HTEHHOTO TIOHEepa.
3. CnupanbHasa aHTeHHa C paBHOMEPHOW Ip— MakcuManbHbI TOK Ha BXOAEe aHTEHHOro TIoHepa,
HaMOTKOM UM TOK Ha BXO4e YeTBEepPTb BOMTHOBOIO LUTLIPS
4. CnupanbHas aHTEeHHa C HepaBHOMEPHOW Iy — MakcmarnbHbIN TOK Ha BXO4e YKOPOYEHHOM

HaMOTKOMN. AHTEHHbI.



5. CnMpaanaﬂ aHTeHHa C HepaBHOMepHOIZ HaMOTKOM M 406aBOYHbIM LWTbIpEM.

PaccmoTpum 3T cnocobbl HACTPOMKMK.

1. KaTyuwka MHOQYKTUBHOCTU B OCHOBaHUU
aHTeHHoro wTbips. Puc 26
HacTtpoiika ykopo4yeHHOW aHTeHHbl Ha pabouyto
4YaCTOTY C MOMOLLbIO KaTYLLIKN UHOYKTUBHOCTU B
OCHOBaHWNN aHTEHHbI LUMPOKO pacnpocTpaHeHa.
KaTywka Haxogntcsa Ha ypoBHE HanbonbLuero
TOKa aHTEHHbI, MO3TOMY €€ BNUAHME Ha HaCTPOMKY
a@HTEHHblI MakCMMarbHO — MOXHO MCMONb30BaTb
KaTyLLKy MeHbLLEro pasmepa, XoTsi NpuxoauTcs
HECKONbKO yBenmuMBaTb AMaMeTp NpoBoaa
KaTyLwku. KOHCTpyKUua Hanbonee mexaHn4ecku
NpoYHa, T.K. TSKenasi KaTylka HaxoanTCsl B CaMOM
HW3KOW TOYKE aHTEHHbI. Ho rmaBHbI HEaoCTaToK
COCTOUT B TOM, YTO MJiowagb TOKka yBeNMUYnBaeTcs
He3HaunTenbHo, (NPaKTUYECKN He
YyBENMYMBAETCS), MO CPABHEHUIO C aHTEHHON,

Katywwka

_____ S

HacTpanBaeMoWn C NOMOLLbIO TIOHepa. Takoe
NPUMEHEHME KaTyLLKWM OnpaBAaHo TOMbKO TEM, YTO
OHO MOXET NMOMOYb TIOHEPY B HAacTponke Ha Gornee
Hu3kune JactoTbl. Kl aHTeHHbI Npy 3TOM,
NpakTUYecku, He yBENNYMBaETCS.

[1- TOK Ha BXOAE aHTEHHbI 6e3 KaTyLIKK
WHOYKTMBHOCTW.

I, — TOK Ha BXO4€ aHTEHHbI C KaTyLLKON
WHOYKTMBHOCTW.

Iy - TOK Ha BXOA€E YeTBEPTb BOMHOBOrO LUThLIPS.

I = Iy —3TO ycnoBue HACTPONKHU YKOPOUEHHOM
AHTCHHBI C ITOMOIIBIO KAaTYIIIKH.

2. Kartywka B cepeauHe wrbips. Puc. 2B

KaTtyluka, ycTaHOBNEHHasi B cepeuHe LWTbIps, Hanbonee
adppekTnBHa. KOHCTpyKLMA obnagaeT 4oCTaTouHOM
MeXaHWU4YeCKOM NPOYHOCTLIO. M3-3a YCTaHOBKU KaTyLLKM B
0o6nacTn mMarnbix TOKOB BIIUSIHME KaTYLLKN MEHbLLE, YEM
npu ee pacnosioXXeHnn B OCHOBAHWM aHTEHHbI, MO3TOMY
NPUXoOaNTCS yBENMUMBaTb KONTMYECTBO BUTKOB KaTYLLKW,
XOTS1 MOXHO Mcnornb3oBaTb 6oree TOHKMI NPoBOA,.
Mnowanb Toka yBenMunBaeTCs 3HAYNTENBHO, YTO
MakcumanbHo noBbilaeT KM aHTeHHbI.

I, - Tok Ha BXxo4e aHTeHHbI 6€3 KaTyLKN NMHAYKTUBHOCTMW.
I, — TOK Ha BXOJe aHTEHHbI C KaTyLIKON NHOYKTUBHOCTMW.
Iy - TOK Ha BXo4e YeTBEPTb BOSTHOBOIO LUThIPS.

I, =1, 9TO ycnoBue HaCTPOMKN YKOPOHEHHOW aHTEHHbI C
MOMOLLIbIO KaTYLLKK.
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Puc.2 b

KaTtywka B ocHoBaHuu Wtbips. [nunHa
wTblpsa h=2,4 m., yactota F=4,0 ML,
AHTEHHa HacTpoeHa B pe3oHaHC Ha pabouyen
YyacToTe, HO NIoLLaab TOKa yBeNnnyeHa
He3HauYnTenbHO.

KaTylika MHaYKTUBHOCTHU
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Puc.2 B

KaTtywka B cepeguHe wrbipsa. [AnvHa Wwtbips
h=2,4 m., yactota F=4,0 Mlu.

AHTEHHa HacTpoeHa B pe30HaHC Ha pabouyen
yacToTe. [nowaab Toka yBennyeHa
3HAYUTENBHO.



3. Kartywka Ha BepwmHe wrtbipsa. Puc.2l

Ha nepBbIn B3rNag KaTylka Ha BepLUnHE LWTbIPS
MOXeT ObITb Hanbonee agppeKkTMBHA, T.K . AOMKHA
AaTtb Hanbornbluee yBennyeHve nnowaam Toka. Ho
3TO TONbKO TEOPETUYECKN, a NPAKTUYECKM
nonyyaeTcs Tak, YTo M3-3a Maroro Toka Ha
BEpPLUUHE LUTbIPS KaTyLlKa NpakTUyYeckn He faeT
addpekTa. NpmuxoguTcs CUNbHO yBennuMBaThb
KONMM4YeCTBO ee BUTKOB, HEOOXOAMMbIX A11st
HaCTPOMKM Ha HYXXHY 4YacToTy. Tak, 4To,
NpakTU4eCKK, KaTyLlKa yBennimeaeTcs 40
pasMepoB, CPaBHUMbIX C AMNVHOW LUThIPS.
KoHCTpyKLMA nonyvaeTcs Tsxenasi U He Npo4vHas.
Kpome TOro, ns-3a T0ro, 4to KaTyLlKa yCcTaHOBIeHa
B 30He HanborbLUEro HaNpsXKeHUsl, BO3HUKaeT
OMNacHOCTb NpPobos Mexay BUTKamu, a Takke
BO3HWKHOBEHWE TNEILEro paspsaa u
anekTpudeckon oyrn. Bce aTto npuBoauT K
HEBO3MOXHOCTU UCMONb30BaHNSA AaHHON
KOHCTpyKUMU. Ha npakTuke oHa HUKOrAaa He
npuMeHsieTcs.

I, — TOK Ha BXO4€E aHTEHHbI C KaTyLUKON
WHOYKTUBHOCTW.

Iy - TOK Ha BXOAe 4YeTBEPTb BOSTHOBOTO LUTHIPSI.

3. CnupanbHasa aHTeHHa C paBHOMEpPHOM
HamoTkon. Puc. 3A

OTa aHTEeHHa HEeCKONbKO OTNNYaeTcs no KOHCTPYKUMn

OT NPOCTOW LITHIPEBOW aHTEHHbI. 30ECb y)Ke HeT

MeTannn4ecKkoro WrbipdA, BMECTO HEro UCNOJ1b3yeTCA

CTEKINOMMacTMKOBbIN CTEPXXEHb UNK Tpybka, Ha
KOTOpYI0 HaMaTblBAETCS OObIYHbIA OOHOXUIbHbIV
NpPOBO/ C HEKOTOPbIM LLAroM, Tak 4ToObl
WHOYKTUBHOCTb 3TOM NOMYYMBLUENCH «PACTAHYTON»

KaTyLwwky obecrneyvnna HacTponKy Ha paboyyto 4acToTy.
B pesynbTate KOHCTPYKLMS NONyvyaeTcs Ype3BblHanHo
npoyHas u nerkas. bnarogaps Tomy, 4YTo KaTyLLKa Kak-

6bl pacnpeaerneHa rno Bcen AnvMHe aHTEHHbI,
pacnpepeneHne Toka BAONb aHTEHHbI Nony4YaeTcs
paBHOMepHbIM. Ho nnoliaab Toka npu 3Tom
yBenuuuBaeTca cpeaHe. MNprMeHsieTcs He YacTo.

I, - TOK Ha BXOJle aHTEHHbI C KaTYLIKOW UHAYKTUBHOCTM.

Iy - TOK Ha BXoae 4eTBepTb BOSIHOBOIO LUTLIPA.

KaTylika MHaYKTUBHOCTU

4+— L=

Puc.2

KaTywka Ha BepwumHe wrbIps. [nuHa wibips
h=2,4 m., yactota F=4,0 MI'u.

OnacHocTb anekTpunyeckoro npobos. Ha
NpaKkTuKe He NPUMeHsieTcH.

CnupanbHas
aHTeHHa

— L=y ——— >

Puc.3A

CnupanbHasa aHTeHHa ¢ paBHOMepHOM
HamoTKOW. [InvHa wrbipsa h=2,4 M., YyacTtoTa
F=4,0 Ml'u,.

AHTEHHa HacTpoeHa B pe3oHaHc Ha paboyen
yacToTe, HO Nrowaab ToKa yBenMyeHa
cpefHe.




4. CnupanbHasi aHTEeHHa C

HepaBHOMepHoM HamoTkon. Puc.3b
CoBcem gpyrov acpdekT gaet
HepaBHOMepHas HaMOTKa CnnpanbHOn
aHTEHHbI. YMEHbLUEHVE Wara HAaMOTKUN B
OOHOM MecTe B6nuxe K BepLUMHE aHTEHHbI
[aeT MakcMMarbHOe yBenuyeHve nnowaam
TOKa aHTEHHBI, U, KaK cneacTeue,
MaKkcumarbHoe noBbllleHne 3¢heKkTUBHOCTHN
N3NyYeHust.

5. CnmpanbHas aHTeHHa ¢
HepaBHOMEpPHON HaAaMOTKOM U ¢
A06aBOYHbIM WTbLIpeM. Puc. 3B

YcoBepLueHCTBOBaHME npeablayLuen

KOHCTPYKLMKN — fobaBneHne Ha BepLunHe

cnvparnbHO aHTEHHbI JTIerkoro

MEeTannmM4eckoro WTbIPA C BO3MOXHOCTbIO

€ro HaCTpoWKM NyTem ykopoyeHus. LUTbipb

UKCUPYeTCS B HYXKHOM MOMOXEHUU

cneumarnbHbIM YMOPHbIM BUHTOM. OTO AaeT

BO3MOXHOCTb B peanbHbIX YCIOBUSAX

onepaTMBHO MOACTPOUTb aHTEHHY B

HEKOTOPbIX Npeaenax Ha HY>XHYH0

BEPXHIOK pabouyto yactoTy. KoHCTpykuus

OCTaeTCcs NErkon n NPOYHOM C

MaKCMMarbHbIM yBENMYEHMEM NIioLaam

TOKa.

W3 nprBegeHHOro aHanuaa KOHCTPYKLMIA

MOXHO caenaTb BbIBOA, YTO Hambonee

yAauHbIMU 1 3 PEKTUBHBIMU ABNSAOTCA

KOHCTPYKLMMN:

- Pwuc.2B - WUTbIpeBas aHTeHHa €
KaTyLLKOWN B cepeauHe.

- Pwnc.3B — CnupanbHasa aHTeHHa ¢
HepaBHOMEpPHOMN HaAaMOTKOM U
HaCTPOEYHbIM WTbIPEM.

[ononHutens
HbIN WTbIPb

CnupanbHas —
aHTeHHa

7

7

CnupanbHas
aHTeHHa
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Puc.3b CnupanbHas aHTeHHa ¢
HepaBHOMEpPHON HAaMOTKOM.

OnuHa wTbipa h=2,4 m., yactota F=4,0 MI'w.
AHTEHHa HacTpoeHa B pe30HaHC Ha pabouen
YyacToTe, NnoLaab Toka yBenuyeHa
MaKCUMarbHO.

/
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Puc.3B

CnupanbHasa aHTeHHa ¢ HepaBHOMEpPHOM
HaMOTKOW U ¢ A06aBOYHbIM WTbipem. O6wasa
anuHa h =2,4 m., yactota F =4,0 My,
AHTEeHHa HacTpoeHa B pe3oHaHC Ha pabouen

4YacToTe, nnouwanb Toka yBerindieHa 3Ha4nuTerbHO. C
NMOMOLLbH 406aBOYHOIO LWTbIPA MOXXHO HACTpOUTb

aHTEHHY B PEe30HaHC.



Onpe.qenel-me onTUMaribHOro MecTononoXxeHus ynﬂVIHVITeanOﬁ KaTyLWKNn.

Mpy nCcnonb3oBaHUN aHTEHHbI C YANUHUTENBHOW KaTyLLUKOW BO3HUKAET BOMPOC, B KAKOE MECTO LUTbIPS
NOMECTUTb KaTyLKy ansa obecneveHnsa makcumanbHoro KM aHTeHHbI? Ha npuBegeHHOM rpadomke BUAHO
nameHeHue KrN[ aHTeHHbl B 3aBUCMMOCTU OT pasMeLLeHNs KaTyLUKu.

<

h
hy
20 . '
Rg=ig \
\\

3¢ pekTMBHOCTb U3NyyeHus

h,/h4
Puc.7 — Npachmk onTMManbHOro NONOXEHUS KaTyLLKN.
Ecnun mbl BeiBrpaem kaTyLiky, ¢ go6potHocTbio Q = 300, 1 conpoTtusneHue notepb B 3emne Ry = 10 Om,
TO rpachmk Ha puc. 7 nokasbiBaeT pacyeTHoe uameHeHue Kl aHTeHHbl ¢ oTHOowweHneM ho/h;.
OTHoweHue hy/hy = 0, KOHEYHO, cnyyan pasmeLleHns KaTyLWKNn B OCHOBAHUN aHTEHHBbI.
W3 rpacdmka BUgHO, 4TO nyyllee «KMeCTOMNONOXeHMEe» ANs KaTyLKU HaxoguTcs NnpubnnsmTensHoO B
ueHTpe nanydatens (unu h2/h1 = 1). MNokasaHa Takke Kpneas 6e3 conpoTusreHnsa notepb B 3emne (Rg
= 0). OTmMeYeHo, 4YTO oNTMMarnbHOE MECTOMONOXEHME KaTyLLKN HECKOMbKO CMELLIEHO K TOYKe BBOAA, T.€.
HWXe cepeayHbl, NOCKObKY 34eCb YMEHbLUEHO COMPOTUBIEHME NOTEPL B 3EMIIE.

MpoBenem pacyeT 3HEKTUBHOCTM aHTEHHbBI C KaTyLLKOW NocepeanHe Nno CPaBHEHNIO C YKOPOYEHHOM
aHTEHHOW 0e3 KaTyLLKW.



Puc. 4

F=4,0 MI' — paboyas gacToTta

h;=2,4 M - MHa YKOPOUYEHHOI aBTOMOOMIIEHOIH aHTEHHBI
hy = 18,75 M - qymHA MOTHOpa3MEPHOH YeTBEPTHBOIHOBOM
AHTCHHBI

1. Paccunraem KIIJ]
YKOpPO4eHHOH aHTeHHBI h; 6e3
HACTPOEYHOI KATyUIKH.

n= Rr 100 % , Iimax — TOK Ha BXOJ€ YKOPOUEHHON aHTECHHBI
Tgmax - TOK Ha BXOJIe YETBEPTHBOIHOBOM aHTEHHBI
R; +Rg
I'me, m — KIIJ ykopoueHHOTO
IITBIPSL.

R; — conmpotuBieHne u3mydeHus
YKOPOYEHHOTO IITHIPSI.

R, — conpoTuBienne noreps B
TPYHTE.

R.=0,01215A,* Om

A| — omaabs noa KpUBOM TOKa
YKOPOYEHHOUW aHTCHHBI B TPaJi-
Awmmnep.

G =90 24%90° 450

hg 18.75
BBICOTA YKOPOUYEHHOUN aHTCHHBI B
rpamycax
Ecnu ipunste Tok Ip= 1, TO TOK [
OyJIeT paBeH:

Iimax =losin Gy = 1% sin 11,52° =
=0,1997 Ammep

A, =Gl 1152°%0.1997

2 2
= 1,15 rpan- Amnep

R, =0,01215%(1,15)>=0,0161 Om

0,0161 *100% _ 0,16%
0,0161 + 10

n:

Mbl Buaum, uto 1 - KM Ttaxon
aHTEHHbl BeCbMa Marn, U CUNbHO
3aBUCUT OT BENNYMHbBI COMPOTUBIIEHMS

notepb Rg, T.k. conpotnBnexmne
nanyyenua R, mano.

«—= —»\

\ Mpadvk pacnpeneneHms
\ Toka I, no anuHe
\ YyeTBEPTb BOSTHOBOW
aHTEHHbI

\ Mpaduk pacnpeneneHus
toka I, no onuHe
\ YKOPOYEHHOW aHTEHHBbI

‘ A nnowagb Toka
\ YKOPOYEHHOro
LWITbIDSA

—
L —

1

v

I1 max IO max |



2. KN ykopo4eHHOW aHTEHHbI C KaTYLWWKOW B cepeauHe.

hy; = hy;=1.2 m — [InnHa HWKHEN 1 BEpPXHEN CEKLIMN aHTEHHbI,

G =G, = h,* 360° _h,~ 360° - 5.76° Puc. 5
A A F=4,0 MI'1 — pabouas gacrora

- AreKkTpuYyeckasa anvHa B rpagycax aTux h;= 1.2 M - gnuHa BepxHe yacTu aHTEHHbI
CEKLMN aHTEHHbI. h, = 1,2 M - [IMHA HIWKHEH YaCTH aHTCHHBI
A=—C =75m" Iymax - TOK Ha BXOJIC YETBEPTHBOIHOBOW aHTCHHBI

F Irmax - TOK Ha BXOJIe YKOPOUEHHOM aHTEHHBI C KaTYIIKON
- paboyasi AnNnHa BOMHbI. Limax = lomax - YC/IOBHE HACTPOMKHN YKOPOUEHHOMN aHTEHHBI C
C — CKOPOCTb CBETa B BaKyyMme. TIOMOIILIO KaTYIIKH 5
I b1 =g max sin G2) = Iimax — TOK Ha BXOJIe YKOPOUEHHOW aHTCHHBI 0€3 KaTyIIKH

= Iy max+ 0.1004 =1 * 0,1004 —
TOK BEPXHEN CeKLuu.
Mpadmk pacnpegeneHus

Ar=111*G1 + Ip max * G2 Toka I no AnvHe
2 YKOPOYEHHON aHTEHHbI

= I(] max* 0.1004 * G] + IO max ® GZ =

2 A, nrnowaab Toka
=1*0.1004 *5.76 ° +1 * 5.76° hy (Gy) YKOPOYEHHOrO LUThIPS
2 Katyyska C KaTyLUKON B LIEHTpe
=0.2891 + 5.76 = 6.049 rpan-

aMIIEp — nnowaab Toka yKOpO4YeHHOro I
WThbIpAa C KaTyLIJKOI7I B LIEHTpeE.

Con poTtuBneHne nanyv4eHuma:

R, = 0,01215% (6,049)" = 0,44 Om h; (G2)

Tenepb HEOOXOQUMO HaNTH

v

COMNpPOTMBIEHNE NOTePb B KaTyLuKe Y
R,. [ns onpeaenerHna Ry Heobxogmmo |
caenatb psia npeasapuTernbHbIX Tt Lt max To max = I2max
pacyeTos.

PeakTBHOE EMKOCTHOE COMPOTUBIEHUE YKOPOUEHHOM aHTEeHHbI JOMKHO BbiTh CKOMMNEHCUPOBAHO
NoCPeACTBOM HaCTPOEYHOMN KaTYLLKW, YCTAHOBIEHHOW B LEHTPE LUThIPS.

XapaKkTepucTmyeckoe ConpoTUBEHNE YKOPOYEHHOMN aHTEHHbI PaBHO:

Zo =138 Ig 2h , - BOsTHOBOE COMPOTMBIIEHME LUTLIPA.
r

h = cpeaHsas BbIcOTa nany4aTensi Hag rpyHTOM.
r = cpegHui paguyc manydyartens.
Ecnu aHTeHHa 3akpenneHa Ha bamnepe, TO BbicOTa KpenneHust Hag 3emnen — hsy = 0,6 m.

OTctona,
= (h_+_h2)+_h§_ =

>0

2
24+06 _ 1.5Mm
2

r=0.003 m



Zo=1381g2- 15 =138*3=414 Om
0.003
[ns wTbIpa ¢ KaTyLWKOW B cepeanHe:

iXn1 = - jZo Ctg G4 — peakTMBHOE COMPOTUBMNEHMNE BEPXHEN YACTU LUTHIPS.
iXn2 = jZo tg G, — peakTMBHOE COMPOTUBIEHNE HXKHEN YaCTU LUTLIPS.
iXLo — peakTMBHOE CONPOTUBIIEHNE KaTYLLIKW.

MCXO,D,ﬂ 13 yCroBua pe3oHaHca, peakTuBHbIEe CONMPOTUBIIEHNA Ha BXOAE aHTEHHbl OO KHbI ObITb
CKOMMNEHCNpPOBAaHbI.

- Xo—jZo Ctg G +jZ,tg G, =0

jXeo=jZo (Ctg G4 - tg G,) = j 414 (Ctg 5.76° - tg 5.76°) = j 414 * 9.8129 = j4063 Owm.

Mpu npymeHeHumM KaTyLkn ¢ 4obpoTHOCTLI0 300, CONPOTUBREHUE NOTEPL B KaTyLLKe
R, =4063 /300 = 13,54 Om.

Torpa KM 6ynet paBeH.

n= 0.44 (100) % =1.8%
0.44 +10 + 13.54

Kak BugHo, KIN[ 6e3 katywku paBeH n = 0,16%, a KMNM c katywkon n = 1,8%, 1.e. KMNMO ¢ kaTywkon
Bo3poc 6onee 4yem B 10 pas.

Mpu paboTe TONBKO HA OAHOW YacTOTe HAaCTPOEHHas C MOMOLLIO KaTyLIKN aHTeHHa obecneynBaeT
HopMarnbHyto paboTy paguoctaHuum 6e3 aHTeHHOro TioHepa. Ho npu aTom paboTta B AnanasoHe 4acToT
HeBO3MOXHa. [Inst paboTbl HA HECKONBKMX YacToTax NOCTynawT creaylwmm obpa3om: aHTeHHa
HacTpamBaeTCs C NOMOLLbIO KaTYLLKN Ha BEPXHIO YacTOoTy paboyero avanasoHa 4acToT, a Ha Bce
YacTOTbl HUXE BEPXHEN YaCTOThbl, aHTEHHY HAaCTPauBaEeT aHTEHHbIN TIoHep. YacToThbl BbILLE YacToThl
HaCTPOWKM aHTEHHbI 06bIYHO HE AOCTYMHbI (THOHEP Ha HUX HE MOXET HACTPOUTbLCS, T.K. eMy Heob6xoaMMo
KOMMEHCUPOBAaTb CIMLIKOM BOMbLUYIO peakTUBHOCTb, BXOAHON UMMNEe4aHC COCTaBnseT BEMMYMHY B
Heckonbko kKOM), NoKa Bbl HE AonAeTe A0 YacTOT, Ha KOTOPbIX 3fieKTpuyeckas AnvMHa aHTeHHbI 6onbLue
0,5 A. Toraa peakTMBHOCTb aHTEHHbI MEHSIET 3HaK Ha NPOTUBOMOSOXHbIN, CONPOTUBNEHNE aHTEHHbI
CTaHOBUTCH paBHbIM AecAaTkaM 1 eauHuuam OM 1 TIOHEP yXKe CTaHOBUTLCS B COCTOSIHUN €€
CKOMMEHCMpPOBaTh.

Mo ncenenoBaHuam aBcTpanuinckon coupmbel «Moonrakery», OLLYTUMBbIN BbIMIPbILL JaeT HacTporka
a@HTEHHbI NMPY MOMOLLM AOMNOSHUTENBHOM KaTyLKM Npu paboTte Ha YacTtoTax Hmke 10 MMy . Ha yactoTax
Bbiwe 10 MMy MOXXHO UCNONBb30BaTh HEHACTPOEHHYIO aHTEHHY 6e3 KaTyLLIKM COBMECTHO C aHTEHHbIM
TIOHepom, 6e3 ocoboro ywepba ans adPekTMBHOCTU CBA3MN.
®dupma ATK npeanaraet aBToMobunbHble WTbipeBble KB aHTeHHbI U3 TutaHoBoro cnnasa tuna HF ATM-2
(2,4 m), HF ATM-3 (3,6 M). [N 3TuX aHTEHH MMeLOTCs KaTywkn doupmbl «PagaHT» Tuna «KN-
10/8»(pe3bba M10/M8) mm, «KIN-10/6» (pesbba M10/M6). KaTyLuku npu 3akase nsrotasnmsarTcs
HaCTPOEHHbLIMM Ha 4, 6, 8, 10 MI'y. OTu KaTyLKX MOTyT yCTaHaBNMBATLCSA Ha BCe aHTeHHbl HF ATM-2.
YcTaHoBKa KaTyLLUKN Ype3BblbanHo npocta. HeobxoaumMo pasBUHTUTL CEKLUM aHTEHHbI, YOanuTb
COeAVHUTENbHYIO BTYNKY. BMecTo Hee HaBepHyTb KaTyLlKy Mo pe3bbe M10 Ha HUXKHIOK CEKLIMI0 aHTEHHBI,
a 3aTeM BBEPHYTb BEPXHIOK CEKLIMIO aHTEHHbI B BepXHee pe3bboBoe 0TBepCTME KaTyLukK. T.e. kaTyLuka
NCMNoMb3yeTcs BMECTO COEAVMHUTENBHON BTYIKM N9 COeAUHEHUS ABYX CEKLUMN aHTEHHbI.
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Katywka KW-10/8, KN-10/6



